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A METHOD FOR REDUCING POWER CONSUMPTION 
IN A PROGRAMMABLE LOGIC DEVICE INCLUDING: 



1310 



1330 



1320 

EITHER DURING A SYNTHESIS PERIOD, ° 
A PLACEMENT PERIOD OR A ROUTING PERIOD, 
EVALUATING WHETHER A FIRST SIGNAL IS BEING 
CONDUCTED ON THE LOWEST POWER WIRE 



PROCEED TO 
EVALUATE NEXT 
SIGNAL 



YES 



NO 



IF THE LOWEST POWER WIRE IS NOT BEING 
USED TO CONDUCT THE FIRST SIGNAL, DETERMINING THE LOWEST POWER 
WIRE UPON WHICH THE FIRST SIGNAL CAN BE CONDUCTED IN VIEW OF 
OTHER CONSIDERATIONS INCLUDING AT LEAST ONE OF PLD SPEED AND 

PLD ROUTABILITY 



1340 

V 



DETERMINING THE CHANGE IN 

SPEED OF A FUNCTION 
ASSOCIATED WITH THE FIRST 
SIGNAL. THE CHANGE IN SPEED 
THAT IS ATTRIBUTABLE TO A 
CHANGE OF ROUTING TO THE 
LOWEST POWER WIRE 



DETERMINING THE CHANGE IN 
ROUTING DENSITY OF THE 
ROUTING ASSOCIATED WITH THE 
FIRST SIGNAL, THE CHANGE IN 
ROUTING DENSITY THAT IS 
ATTRIBUTABLE TO A CHANGE OF 
ROUTING TO THE LOWEST POWER 
WIRE 
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FIG. 13 
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A METHOD FOR REDUCING 
POWER CONSUMPTION IN A 
PROGRAMMABLE LOGIC 
DEVICE INCLUDING: 



1430 



✓1410 



PROCEED TO 
EVALUATE 

NEXT LOGIC 
ELEMENT 



1480 



T 



WHERE CONDITIONS PERMIT, 
IMPLEMENTING AN INVERTER IN ORDER 
TO SET THE OUTPUT STATE OF THE 
FIRST LOGIC ELEMENT TO A MINIMUM 
POWER SETTING 
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1420 

'EITHER DURING A SYNTHESIS PERIOOr 
A PLACEMENT PERIOD OR A ROUTING 
PERIOD.EVALUATING WHETHER A FIRST LOGIC 
^ELEMENT IS USED FOR A DESIGN IMPLEMENTED IN^ 
THE PROGRAMMABLE LOGIC DEVICE 



NO^ 



YES 



IF SO 



EVALUATE, 
BASED ON 
SIMULATION 
VECTORS, 
WHETHER 
ONE OUTPUT 
STATE OF THE 
ELEMENT IS 
USED 
PREDOMI- 
NANTLY 



TF 
NOT 
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DETERMINING THE STATE OF THE OUTPUT (OR, ALTERNATIVELY, OF THE INPUT 
OR WHERE A PORTION OF THE INPUTS ARE NOT BEING USED, DETERMINING 
THE STATE OF THE UNUSED PORTION OF THE INPUTS) OF THE FIRST LOGIC 
ELEMENT THAT CAUSES THE PROGRAMMABLE LOGIC DEVICE TO CONSUME 

THE LEAST POWER 



1450^ 



WHERE A PROGRAMMABLE LOGIC DEVICE SPEED SPECIFICATION AND A 
PROGRAMMABLE LOGIC DEVICE ROUTABILITY SPECIFICATION PERMIT, 
SETTING THE STATE OF THE OUTPUT OF THE FIRST LOGIC ELEMENT TO THE 
STATE THAT CAUSES THE PROGRAMMABLE LOGIC DEVICE TO CONSUME 

THE LEAST POWER 



T 



DETERMINING THE CHANGE IN 

SPEED OF A FUNCTION 
ASSOCIATED WITH THE FIRST 
LOGIC ELEMENT, THE CHANGE IN 
SPEED THAT IS ATTRIBUTABLE TO 
THE SETTING 



DETERMINING THE CHANGE IN 
ROUTING DENSITY OF THE 
ROUTING ASSOCIATED WITH THE 
FIRST LOGIC ELEMENT, THE 
CHANGE IN ROUTING DENSITY 
THAT IS ATTRIBUTABLE TO THE 
SETTING 



1460 



FIG. 14 
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IN A PROGRAMMABLE LOGIC DEVICE INCLUDING A 
PLURALITY OF LOGIC ARRAY BLOCKS, EACH OF 
THE LOGIC ARRAY BLOCKS THAT INCLUDES 
MULTIPLEXERS AND A PLURALITY OF LOGIC 
ELEMENTS, AT LEAST ONE OF THE LOGIC ARRAY 
BLOCKS BEING ACTIVE, PERFORM THE 
FOLLOWING METHOD 



1510 



1530 



PROCEED TO 

EVALUATE 
NEXT LOGIC 
ARRAY BLOCK 




WHERE A PROGRAMMABLE LOGIC DEVICE SPEED SPECIFICATION AND A 
PROGRAMMABLE LOGIC DEVICE ROUTABILITY SPECIFICATION PERMIT, 
ALLOCATING THE FUNCTIONS OF THE FIRST LOGIC ARRAY BLOCK TO THE 

ACTIVE LOGIC ARRAY BLOCK 



T 



T 



DETERMINING THE CHANGE IN 

SPEED OF A FUNCTION 
ORIGINALLY ASSOCIATED WITH 
THE FIRST LOGIC ARRAY BLOCK, 
THE CHANGE IN SPEED THAT IS 
ATTRIBUTABLE TO THE 
ALLOCATING 



DETERMINING THE CHANGE IN 
ROUTING DENSITY OF THE 
ROUTING ASSOCIATED WITH THE 
ACTIVE LOGIC ARRAY BLOCK, THE 
CHANGE IN ROUTING DENSITY 
THAT IS ATTRIBUTABLE TO THE 
ALLOCATING 
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FIG. 15 
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IN A PROGRAMMABLE LOGIC DEVICE INCLUDING A 

LOGIC REGION, THE LOGIC REGION INCLUDING 
CONFIGURATION INFORMATION AND LOGIC STATE 
INFORMATION, PERFORM THE METHOD 



1640 



1610 



PROCEED TO 
EVALUATE NEXT 
LOGIC REGION 




IF THE LOGIC 
STATE 
INFORMATION IS 
REQUIRED FOR 
OPERATION OF 
THE 

PROGRAMMABLE 

LOGIC DEVICE, 
MAINTAINING THE 
CONFIGURATION 
INFORMATION AND 
THE LOGIC STATE 
INFORMATION 



1650 



IF THE LOGIC STATE INFORMATION IS NOT NECESSARY, 
MAINTAINING THE CONFIGURATION INFORMATION AND 
WITHHOLDING POWER TO THE PORTION OF THE REGION 
ASSOCIATED WITH MAINTAINING THE LOGIC STATE 
INFORMATION 



T 



T 



DETERMINING THE CHANGE IN 

SPEED OF A FUNCTION 
ORIGINALLY ASSOCIATED WITH 

THE FIRST LOGIC ARRAY 
BLOCK, THE CHANGE IN SPEED 
THAT IS ATTRIBUTABLE TO THE 
WITHHOLDING 



DETERMINING THE CHANGE IN 
ROUTING DENSITY OF THE 
ROUTING ASSOCIATED WITH THE 
ACTIVE LOGIC ARRAY BLOCK, 
THE CHANGE IN ROUTING 
DENSITY THAT IS ATTRIBUTABLE 
TO THE WITHHOLDING 
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AT SOME POINT DURING THE FABRICATION AND 
IMPLEMENTATION OF A PROGRAMMABLE LOGIC 
DEVICE INCLUDING MULTIPLE TRANSISTORS 
(EITHER DURING SYNTHESIS, PLACEMENT, 
ROUTING. OR FOLLOWING ROUTING) PERFORM 
THE FOLLOWING EVALUATION 



1710 



1730 



PROCEED TO 
EVALUATE A 

SECOND 
TRANSISTOR 



1720 



EVALUATING WHETHER A FIRST TRANSISTOR 
IS USED FOR A DESIGN IMPLEMENTED IN THE 
PROGRAMMABLE LOGIC DEVICE 



YES. 



THE FIRST TRANSISTOR IS USED FOR THE DESIGT 
DETERMINING WHETHER THE FIRST TRANSISTOR CAN BE 
REVERSE (OR FORWARD) BIASED (EITHER INDIVIDUALLY 
IN A GROUP) TO OPERATE IN A LOW POWER MOI 



NO 



NO 



YEJ 



1750 



WHERE A PROGRAMMABLE LOGIC DEVICE SPEED SPECIFICATION 

AND A PROGRAMMABLE LOGIC DEVICE ROUTABILITY 
SPECIFICATION PERMIT, REVERSE BIASING THE FIRST TRANSISTOR 
(OR GROUP OF TRANSISTORS) TO OPERATE IN LOW POWER MODE 

^1740 



T 



T 



DETERMINING THE CHANGE IN 

SPEED OF A FUNCTION 
ORIGINALLY ASSOCIATED WITH 

THE FIRST LOGIC ARRAY 
BLOCK, THE CHANGE IN SPEED 
THAT IS ATTRIBUTABLE TO THE 
REVERSE BIASING 



DETERMINING THE CHANGE IN 
ROUTING DENSITY OF THE 
ROUTING ASSOCIATED WITH THE 
ACTIVE LOGIC ARRAY BLOCK, 
THE CHANGE IN ROUTING 
DENSITY THAT IS ATTRIBUTABLE 
TO THE REVERSE BIASING 
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IN A PROGRAMMABLE LOGIC DEVICE COMPRISING 
A CLOCK NETWORK. THE CLOCK NETWORK THAT 

PROVIDES CLOCK SIGNALS TO THE 
PROGRAMMABLE LOGIC DEVICE, PERFORM THE 
FOLLOWING METHOD: 



1830 



1810 



PROCEED TO 
EVALUATE NEXT 
PORTION OF CLOCK 
NETWORK 




YES 

1840 



IF THE PORTION OF THE CLOCK NETWORK MAY BE TURNED 
OFF, TURNING OFF THE FIRST PORTION OF THE CLOCK 

NETWORK 



T 



DETERMINING THE CHANGE IN 

SPEED OF A FUNCTION 
ORIGINALLY ASSOCIATED WITH 
THE PORTION OF THE CLOCK 

NETWORK, THE CHANGE IN 
SPEED THAT IS ATTRIBUTABLE 
TO THE TURNING OFF 



DETERMINING THE CHANGE IN 
ROUTING DENSITY OF THE ROUTING 
ASSOCIATED WITH THE REMAINING 
ACTIVE CLOCK NETWORK, THE 
CHANGE IN ROUTING DENSITY THAT IS 
ATTRIBUTABLE TO THE TURNING OFF 
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AT SOME POINT DURING THE FABRICATION AND 
IMPLEMENTATION OF A PROGRAMMABLE LOGIC 
DEVICE INCLUDING MULTIPLE TRANSISTORS 
(EITHER DURING SYNTHESIS, PLACEMENT, 
ROUTING, OR FOLLOWING ROUTING) PERFORM 
THE FOLLOWING EVALUATION 



1910 



1930 



PROCEED TO 
EVALUATE A 

SECOND 
TRANSISTOR 



1920 



EVALUATING WHETHER A FIRST TRANSISTOR 
IS USED FOR A DESIGN IMPLEMENTED IN THE 
PROGRAMMABLE LOGIC DEVICE 



YES 



NO 



IF THE FIRST TRANSISTOR IS USED FOR THE DESIGNT 
DETERMINING WHETHER THE FIRST TRANSISTOR CAN BE 
REPLACED BY A TRANSISTOR STACK OF AT LEAST TWJ 
TRANSISTORS IN SERIES 



NO 



YES 



1950 



WHERE A PROGRAMMABLE LOGIC DEVICE SPEED SPECIFICATION 

AND A PROGRAMMABLE LOGIC DEVICE ROUTABILITY 
SPECIFICATION PERMIT, REPLACING THE FIRST TRANSISTOR WITH 

A TRANSISTOR STACK 

V_1940 



T 



T 



DETERMINING THE CHANGE IN SPEED OF 
A FUNCTION ORIGINALLY ASSOCIATED 

WITH THE PROGRAMMABLE LOGIC 
DEVICE, THE CHANGE IN SPEED THAT IS 
ATTRIBUTABLE TO THE REPLACING THE 
FIRST TRANSISTOR WITH A TRANSISTOR 
STACK 



DETERMINING THE CHANGE IN ROUTING 

DENSITY OF A FUNCTION ORIGINALLY 
ASSOCIATED WITH THE PROGRAMMABLE 
LOGIC DEVICE, THE CHANGE IN ROUTING 
DENSITY THAT IS ATTRIBUTABLE TO THE 
REPLACING THE FIRST TRANSISTOR WITH 
A TRANSISTOR STACK 



FIG. 19 
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